This article analyzes legal regulations concerning access to public waters. Public waters are surrounded by property belonging to various owners. The legal title to property is exercised throughout that property, but certain limitations apply to properties situated in the proximity of public waters. These limitations include the right to cross the property, and public access to water. The article discusses various legal restrictions that permit third parties to use land. The presence of legal limitations in the national information system was verified. Information on restrictions in land use considerably affect the owner's right to property, which is why owners should be able to determine whether their property is encumbered by an easement. National information systems are currently being upgraded in Poland, and the availability of information on land use restrictions was analyzed in the existing databases.
Introduction
The proximity of state-owned property that is accessible to the public can infringe on the rights of other property owners. The state makes its property accessible to members of the public. This standard practice applies to various types of state-owned land, including forests, water bodies, and other types of property intended for public use.
The rights exercised by the owners of property located adjacent to flowing bodies of water were subject to certain legal restrictions already under the Roman water law. Any citizen who owned land along the coast of the sea or the bank of a river had to bear with anyone who used the property for the purposes of fishing or transportation. These owners also had to allow fishermen or boatmen to tie their boats to trees in their land or unload their cargo there. Especially during the classical law period, all coastline and rivers were open to the use of all citizens. The praetorian interdictuti priori aestate did forbid anything to be built in a public river or its banks as this could cause the water to flow in a reverse direction than usual. Being a public law remedy, any Roman could resort to the praetor and invoke this interdict. The praetor could also compel the defendant to undo what he had done in the river or its banks with aninterdictum restitutium [1] .
Property can be owned privately as well as by the State. In Polish law, property is defined by various legal acts, including the Civil Code, the Act on Land and Mortgage Registers and on Mortgage, the Geodetic and Cartographic Law, and the Water Law [2] . State-owned property can be made available to the public, but public access to such property can also be restricted or prohibited. Considerable research has been done in Europe and the USA into the distinction between public and
Materials and Methods
The article analyzes legal regulations which provide third parties with access to public waters and the right to use private property. The analysis focuses on inland waters in selected countries. Access to coastal waters was not examined. Only public waters were investigated, and private bodies of water were excluded from the study.
The main research problem was to identify similar regulations concerning access to public waters. The applicable laws were analyzed in several countries characterized by different levels of economic development. The following countries were analyzed in this study: Poland, Netherlands, France, United Kingdom, and the United States of America. The selected countries follow two different legal systems: the civil law and the common law. Poland, Netherlands, France, and the UK are European Union members which have to incorporate EU regulations into their national legal systems. Directive 2007/2/EC of the European Parliament and of the Council of 14 March 2007 establishing an Infrastructure for Spatial Information in the European Community (INSPIRE) [14] was introduced to guarantee the consistency of spatial data in the EU Member States. According to Art. 288 of the Treaty on European Union and the Treaty on the Functioning of the European Union [15] , a directive is binding, as to the result to be achieved, upon each Member State to which it is addressed, but it leaves to the national authorities the choice of form and methods. A comparison of these forms and methods demonstrates the manner in which directives are implemented in the EU Member States, including the types of data that are displayed in the national geoportals. The countries that were selected for this study share certain characteristics which can be used to verify the research hypothesis. The USA was chosen for the analysis because water access in that country is regulated by the common law, and the relevant solutions provide valuable information de lege ferenda.
A relatively extensive set of source data was reviewed for comparison and detailed analysis. Legal restrictions applicable to property ownership were analyzed in the public registers of selected countries. Only systems and databases that can be accessed by the general public without logging in or creating a user account were taken into consideration. Various legal norms concerning access to public waters were reviewed and compared. The laws governing the ownership of water bodies, private access to public waters, and the access to national geoportals were compared.
The stages of research are presented in Figure 1 . The study relied on the formal dogmatic approach which is typically used in legal analyses. Legal regulations and case law were analyzed in several countries, and the relevant literature was reviewed. The aim of the study was to identify differences in legal acts concerning public water access.
Real Property Ownership
The right to property is classified as a human right. This right has evolved throughout history. In the Age of Enlightenment, human rights began to be perceived as rights that apply to individuals, rather than social groups or classes [16] . According to Locke, humans become entitled to a triad of rights, namely life, liberty, and property, at birth [16] . His primary contention was that property rights were self-evident rights [17] . Humans are free to exercise their property rights in any way they deem necessary and without the approval of others, as long as they observe the natural law. Property belongs to the owner who is free to protect his rights against other people [1] . When property rights are protected by State law, property owners cannot exercise their rights in a manner that violates the law. Therefore, when violations of property rights are penalized by the law, the owners should allow the State to interfere and enforce legal sanctions [17] .
The Declaration of the Rights of Man and of the Citizen was adopted at the beginning of the French Revolution in 1789. Art. XVII of the declaration states that "Property being an inviolable and sacred right, no one can be deprived of private usage, if it is not when the public necessity, legally noted, evidently requires it, and under the condition of a just and prior indemnity" [18] . Property was construed as a law that can be restricted only under extraordinary circumstances pursuant to specific legal provisions. Before the French Revolution, only selected social classes were entitled to property rights. The declaration expanded property rights to all citizens regardless of their birth or status.
According to international documents and agreements, the right to property is a fundamental human right. These documents set forth the general rules regarding property rights as human rights and their protection. Various systems for the protection of human rights have been implemented, including international systems as well as regional conventions, such as those developed by the Council of Europe and the European Union. These systems and conventions set forth the principles for the acquisition, use, and enjoyment of property rights.
Many countries have implemented various legal instruments that guarantee the protection of property rights. In the Polish legal system, the relevant protective measures include the right to ascertain property ownership in court and the right to verify that the entry in the Land and Mortgage Register is consistent with the legal status of property [19] . The study relied on the formal dogmatic approach which is typically used in legal analyses. Legal regulations and case law were analyzed in several countries, and the relevant literature was reviewed. The aim of the study was to identify differences in legal acts concerning public water access.
Many countries have implemented various legal instruments that guarantee the protection of property rights. In the Polish legal system, the relevant protective measures include the right to ascertain property ownership in court and the right to verify that the entry in the Land and Mortgage Register is consistent with the legal status of property [19] .
Laws Regulating Public Water Access in Selected Countries

Poland
In Poland, the management of national water resources is regulated by the Water Law of 20 July 2017. Inland waters are classified as bodies of flowing or standing water. Inland bodies of flowing waters include natural watercourses and their sources; lakes and other natural water bodies with continuous or periodic inflow or outflow of surface waters; artificial reservoirs developed in bodies of flowing water; and canals. Bodies of standing water include lakes and other natural water bodies that are not directly or naturally connected to inland bodies of flowing water. Inland bodies of flowing water constitute State property and are available to the public.
Pursuant to Art. 32 of the Water Law, all citizens have the right to use public inland bodies of surface water. Public waters may be used for various purposes, including to satisfy personal needs, to satisfy the needs of households and agricultural farms without the use of dedicated equipment, for recreation, tourism, water sports and, on the terms stipulated in separate regulations, for recreational fishing (Law, 2017, Art. 32) . Public waters may be surrounded by private property. In such cases, the Water Law prescribes the terms on which the owners of private property adjacent to public waters can exercise their property rights.
To guarantee free access to public waters, a property owner is not allowed to fence off his property at a distance of 1.5 m from the shore line, and he may not forbid or block the public right of way. The Water Law; thus, imposes three restrictions on the owner of property that is located in the immediate vicinity of public waters (Law, 2017, Art. 232 ).
According to Art. 220 of the Water Law defines the shoreline as the edge of a water body, or the line between a water body and land that is permanently overgrown with grass, or a line that is defined based on the average water level over a minimum of 10 years. If the shoreline cannot be defined based on the average water level during the past 10 years, it can be defined by way of a binding decision. The defined shoreline is entered into the Land and Building Register. A property owner may not fence off his property at a distance of 1.5 m from the shoreline. The owner may not forbid or block access to public waters across the resulting strip of land, and he may not block the right of way across this part of property. A body of flowing water is thus surrounded by a strip of land with the width of 1.5 m which is accessible to the public.
Pursuant to the provisions of the Water Law, the owners of property adjacent to public waters are also under obligation to provide free access to public waters for the needs of water maintenance works, placement of navigation signs or hydrological and meteorological devices. Property owners who benefit from the installation of drainage devices and the owners of the adjacent land are obliged to provide free access to such devices during maintenance works. Property owners have to abide by the statutory limitations on the use of the owned property. Legal restrictions prevent owners from fully exercising their rights to property. The limitations applicable to the exercise of property rights are set forth by the Polish Civil Code. According to Art. 140 of the Civil Code, an owner may use his property, derive benefits and profits from his property, and dispose of the property.
The legal right of third parties to use private property significantly restricts an owner's right to property. An owner should be in possession of full and valid information about the property's status.
The Netherlands
In the Dutch Civil Code of 1992 [20] (Art. 5:20) , the ownership of land comprises the groundwater that comes to the surface naturally or through an installation, as well as the water above the soil, unless it has an open connection to water covering another owner's land.
The owner of an immovable property adjoining public or streaming water may use that water for flushing, sprinkling and irrigating his land, for watering his cattle, or for similar purposes, provided that this does not cause nuisance to the owners of other premises to a degree or in a way which is unlawful [20] . The Dutch Civil Code also sets forth the principles for providing access to a public waterway. According to Art. 57, the owner of land that has no proper access to a public waterway may demand that the owner of neighboring land indicates the shortest possible access route over his land on behalf of the land that lacks access, against financial compensation.
When the boundary between two lands is situated in a lengthwise direction under a non-navigable flowing water, ditch, canal, or similar water stream, then each of the owners of these lands have the same rights and duties over the entire width (distance across) of that water stream as a co-owner. Every owner is compelled to maintain the embankment situated on his land [20] .
When land is not fenced off, it may be freely crossed by members of the general public, unless such passage causes damage to the owner's property. The owner may prohibit members of the public from entering his property (Art. 22). The State is presumed to be the owner of the bottom of the territorial sea, beaches between the sea and the foot of the dunes, and the bottom of public waterways (Art. 26, 27) .
Generally, it is prohibited to carry out activities such as building, excavating or planting greenery on, in, over or under water-related structures without the permission of the regional water authority.
France
According to Art. 538 of the French Civil Code [21] , navigable or floatable rivers and streams, beaches, foreshore, ports, harbors, anchorages, and generally all parts of French territory that do not constitute private property are deemed to be in the public domain. The owner of property adjacent to a body of water has the right to use that water and is the legal owner of the alluvium carried by water onto his property. When a considerable part of land is removed by a sudden drift of a river or a stream, the owner of the removed part of land may claim his property from the owner of the land to which the removed part has been joined (Art. 556-559). Islands in the beds of rivers or streams that are not navigable or floatable belong to the owners of property adjacent to those rivers or streams (Art. 560).
Rivers in France are divided into two categories: State rivers (rivières domaniales), where the river bed and the banks constitute public property, and non-public rivers (rivières non domaniales) whose banks belong to riparian owners. The majority of State rivers are waterways, but small rivers that used to be of national interest for shipping can also belong to the State. The water in watercourses is always a public good regardless of whether the watercourse constitutes State or private property [22] . All citizens have the right to use the water in watercourses, but this right does not extend to the banks of private rivers. The only exception are springs which belong to the property owner (Art. 641-642). An owner of property can draw water from a private river and build the required devices on his property (Art. 644).
The owners of property adjacent to a public stream or river are legally obliged to permit fishing to persons with a finish license and to leave a space with a width of 3.5 m along the river bank for right of passage and fishing sites. For fishing purposes, this space can be reduced to 1.5 m by the local prefecture [23] .
Common Law Countries
It is worth considering whether the rules in the common law system countries are uniform and guarantee public access to water. Since the size of the study does not allow the analysis of a larger number of legal solutions, only the British and American systems will be analyzed. It should also be noted that American law is largely modeled on the British law and uses the British case law as its own (See: The common law of England upon this subject at the time of the emigration of our ancestors is the law of this country, except so far as it has been modified by the charters, constitutions, statutes, or usages of the several colonies and states, or by the Constitution and laws of the United States. Shively v. Bowlby, 152 U.S. 1, 14 (1894)), but the conditions for the creation of the law relating to public access to waters were much different in the US than in the United Kingdom. Hence, it could be expected that legal solutions will diverge from each other.
The United States of America
In general, the American concept of revised common law provided that water was available for anyone to take and use-there was no exclusive right for those buying land covered by water [24] . In contrast, there was no right in water itself in English law, instead there were rights to land covered with water [25] . Legislative solutions that differentiated the use of water in particular states evolved over time, leading to the creation of the English concept of riparian rights and the American concept of appropriation.
However, American approaches usually focused on the holder of the ownership title and the property itself: Is it the private owner who holds a title only to the beds of non-navigable waters with a title to the latter in the state or the United States, or to the beds of all inland waters, navigable or non-navigable, while the public has a right of passage, but only in case of navigable waters, or, inversely, is it the state that has a title to the bed and cannot dispose of it to anyone [26] . This gave rise to two lines of court decisions concerning the range of riparian rights in general. In the former case, the riparian owners enjoy their rights to the center of the main channel of the stream, subject to the public rights to navigate such stream. In the latter, ownership extends to the high-water mark or the low-water mark, while the state owns the bed of the stream and the shore below the high-water mark or the low-water mark [26] .
The Latin word ripa means a river bank [27] . In the American and English Encyclopedia of Law, Alexander Stronach defined riparian rights as the rights that are attached to the ownership of land through, or past which, a river runs (Then he writes: The rights of owners of land bounded by or abutting on the sea or great lakes are, more properly speaking, denominated littoral rights, but these terms are frequently used interchangeably; the word littoral comes from the Latin word litus (sea-shore)) [ The right of navigation, boating, swimming, docking; 6.
The right of fishing (riparian's exclusive right to non-navigable waters, which has to be shared with the public, as far as public access to water is concerned, in navigable waters [31] ; 7.
The right to use the land added by accretion or exposed by reliction; 8.
The right to the alluvium deposited by the water; 9.
The right to build wharves and docks [ Traditionally‚ every riparian owned the portion of a non-navigable river bed which adjoined his land usque ad filum aquae (i.e., to the central line or the middle of the stream) [29] . Riparians owning both banks of a non-navigable stream were entitled to private ownership of the stream with exclusive fishing rights (State ex rel State Game Comm. v Red River Valley Co., 51 NM 207, 182 P2d 421 (1945) (1956)). Regardless of the size and attributes of their property, riparians could not dike off, drain, or fence off their part of the water [32] . Any infringement of property rights was regarded as trespass (Bino v City of Hurley, 273 Wis 10, 76 NW2d 571 (1956)) and the most controversial issue were not water rights, but the right of way through the lands of the United States (See Utah Power & Light Co. v. United States, 230 F 328, 337 (8th Cit. 1915)) [33] .
The legal solutions in selected US states are presented in Table 1 to illustrate various approaches to the ownership of water bodies and the public right of way through private property adjacent to water. Table 1 . Laws governing access to water bodies in selected US states.
State. Legal Solutions
Minnesota
The Public Waters Inventory Program was revised (Laws of Minnesota 1979, Chapter 199-presently 2017 Minnesota Statutes, Section 103G.005 [34] ) to facilitate the classification of water bodies as public. As a result, public water rights are limited to: (1) Water basins assigned a shoreland management classification by the commissioner; (2) waters of the state that have been finally determined to be public waters or navigable waters by a court of competent jurisdiction; (3) meandered lakes, excluding lakes that have been legally drained; (4) water basins previously designated by the commissioner for management for a specific purpose, such as trout lakes and game lakes pursuant to the applicable laws; (5) water basins designated as scientific and natural areas; (6) water basins located within and totally surrounded by publicly owned lands; (7) water basins where the state of Minnesota or the federal government holds title to any of the beds or shores, unless the owner declares that the water is not necessary for the purpose of public ownership; (8) water basins where there is a publicly owned and controlled access that is intended to provide for public access to the water basin; (9) natural and altered watercourses with a total drainage area greater than two square miles; (10) natural and altered watercourses designated by the commissioner as trout streams; and (11) public waters wetlands, unless the statute expressly states otherwise. The public water system was developed during an inventory that had been completed by the end of 1982, when lists and maps of public waters were submitted for publication in the official newspapers of the counties [35] . Under Section 103G.201 of the Minnesota Statutes, the identified public waters were placed on Public Water Inventory (PWI) maps. Their regulatory boundary is referred to as the ordinary high water level (OHWL) that is also regulated by the statute [36] . As a riparian landowner, the public enjoys riparian rights and has access to public roads or public property abutting a water body, but trespassing on private property for the same purpose without the owner's permission is illegal and as such not protected by law. 1 
Massachusetts
In Massachusetts, ponds larger than 10 acres were reserved for public use, with the right to fish and fowl, including the right to pass and repass on foot through any man's property for that end, to ensure that public users did not trespass upon any man's corn or meadow. This law was subsequently reversed by the court's decision in the Slater v. Gunn case 2 . It applied only to ponds that had not already been granted to private persons, and when granted to a town, the rights of the public were not affected by it [37] . 3 
Alabama
In Alabama, the only rights guaranteed to the public are the rights to navigate and fishing. There is no legal rule granting the use of public water outside the riparian rights system, with means that riparians enjoy their rights, whereas the public has no riparian rights to public waters [38] .
Colorado
In Colorado, water rights are granted by the state, and the public has the right to use water, which does not include a right-of-way to access water [33] . 
State. Legal Solutions
Montana According to Art. IX, Section 3 of the 1972 Constitution of Montana [39] , all existing rights to the use of any waters for any useful or beneficial purpose are recognized and confirmed. The use of all water that is now or may hereafter be appropriated for sale, rent, distribution, or other beneficial use, the right of way over the lands of others for all ditches, drains, flumes, canals, and aqueducts necessarily used in connection therewith, and the sites for reservoirs necessary for collecting and storing water shall be held to be a public use. All surface, underground, flood, and atmospheric waters within the boundaries of the state are the property of the state for the use of its people and are subject to appropriation for beneficial uses as provided by law. Finally, the legislature shall provide for the administration, control, and regulation of water rights and shall establish a system of centralized records, in addition to the present system of local records. The courts confirmed the public use of Montana waters for recreation (the public owns an in-stream, non-diversionary right to the recreational use of the state's navigable surface waters), the right to access waters for the purpose of recreation such as hunting and fishing, and the public's right to access rivers [40] 4 .
Oregon
Under OR. REV. STAT. § 537.110 (2017) [41] all water within the state of Oregon (any surface or ground waters located within or without this state and over which this state has sole or concurrent jurisdiction) from all sources of water supply belongs to the public. Subject to existing rights, and except as otherwise provided in ORS chapter 538, all waters within the state may be appropriated for beneficial use, as provided in the Water Rights Act and not otherwise; but nothing contained in the Water Rights Act shall be so construed as to take away or impair the vested right of any person to any water or to the use of any water (OR. REV. STAT. § 537.120 (2017). The latter rule illustrates the principle of prior appropriation adopted in the state, while the following regulation introduces a detailed system of permits to appropriate water engaging Oregon Water Resources Department. According to Oregon's Water Laws [42] , landowners with water flowing past, through, or under their property do not automatically have the right to use that water without authorization from the Department. In the explanatory notes, the Department pointed out that the riparian doctrine usually applies east of the Mississippi River. Under the riparian doctrine, only landowners with water flowing through their property have claims to the water. By contrast, the prior appropriation doctrine constitutes the basis of the water law for most of the states west of the Mississippi River. In Oregon, the prior appropriation doctrine has been in force since February 24, 1909 , when the adoption of the first unified water code introduced state control over the right to use water. Before its adoption, water users had to depend on themselves or local courts to defend their rights to water [42] . Oregon's water laws are based on the principle of prior appropriation: The first person to obtain a water right on a stream is the last to be shut off in times of low stream flows. The fundamental tenets of the law include beneficial purpose without waste (surface or groundwater may be legally diverted for use only if it is used for a beneficial purpose without waste), priority (the date of the priority water right determines who gets water in a time of shortage; the more senior the water right, the longer water is available in a time of shortage), appurtenance (generally, a water right is attached to the land described in the right, as long as the water is used. If the land is sold, the water right is transferred with the land to the new owner), and the legal obligation to use the right (once established, a water right must be used as provided in the right at least once every five years; with some exceptions established in law, after five consecutive years of non-use, the right is considered forfeited and is subject to cancellation) [42] . The most interesting theory concerning Oregon's water law is that the tie between water and land, or more precisely, the tie between the ownership of riparian land and the right to appropriate water from a particular stream, is broken [43] 5 . The state system of permits and control prevented the automatic acquisition of the right to water. This right can only be granted to the owners of properties located by the water to be used. The public has certain inherent rights, referred to as the ius publicum (the public trust), namely the right to use navigable waters for trade and travel, for common fishery, and the right to use any water as a public highway [43] .
Source: Own elaboration. 1 The above table indicates that the US' states can pass their own laws regulating the ownership of water bodies, the use of water resources, and the public right of way through private property to access water bodies. In common law countries, case law derived from judicial decisions has a considerable impact on future cases and the shape of the law.
The United Kingdom
According to Maritime and Coastguard Agency, the UK presently has over 4000 miles of inland waterways, which include any area of water not categorized as sea: canals, tidal and non-tidal rivers, lakes, and some estuarial waters (arms of sea that extend inland to meet the mouth of a river). These water bodies are classified into four categories: A-narrow rivers and canals where the depth of water is less than 1.5 m; B-wider rivers and canals where the depth of water is 1.5 m or more and where the significant wave height could not be expected to exceed 0.6 m at any time; C-tidal rivers, estuaries, and large, deep lakes and lochs where the significant wave height could not be expected to exceed 1.2 m at any time; D-tidal rivers and estuaries where the significant wave height could not be expected to exceed 2 m at any time [44] .
The Scottish law provides a right of responsible, non-motorized access to all land and inland water in Scotland. According to Scottish Land Reform Act of 2003 [45] , everyone has statutory access rights to be, for any of the purposes set in the act, on land and to cross land. The former may be exercised only for recreational purposes, for the purposes of carrying on a relevant educational activity, or for the purposes of carrying on, commercially or for profit, an activity which the person exercising the right could carry on otherwise than commercially or for profit. Access rights are exercisable above and below (as well as on) the surface of the land. A person has access rights only if they are exercised responsibly. In determining whether access rights are exercised responsibly, a person is to be presumed to be exercising access rights responsibly if they are exercised so as not to cause unreasonable interference with any of the rights (whether access rights, rights associated with the ownership of land or any others) of any other person. The land in respect of which access rights are not exercisable is land: (a) To the extent that there is on it: (i) A building or other structure or works, plant or fixed machinery, (ii) a caravan, tent or other place affording a person privacy or shelter; (b) which: (i) Forms the curtilage of a building which is not a house or of a group of buildings none of which is a house, (ii) forms a compound or other enclosure containing any such structure, works, plant or fixed machinery, (iii) consists of land contiguous to and used for the purposes of a school or (iv) comprises, in relation to a house or any of the places mentioned in paragraph (a) (ii) above, sufficient adjacent land to enable persons living there to have reasonable measures of privacy in that house or place and to ensure that their enjoyment of that house or place is not unreasonably disturbed; (c) to which, not being land within paragraph (b) (iv) above, two or more persons have rights in common and which is used by those persons as a private garden; (d) to which public access is, by or under any enactment other than this Act, prohibited, excluded, or restricted; (e) which has been developed or set out (i) as a sports or playing field or (ii) for a particular recreational purpose; (f) to which: (i) For not fewer than 90 days in the year ending on 31st January 2001, members of the public were admitted only on payment and (ii) after that date, and for not fewer than 90 days in each year beginning on 1st February 2001, members of the public are, or are to be, so admitted; (g) on which: (i) Building, civil engineering or demolition works or (ii) works being carried out by a statutory undertaker for the purposes of the undertaking, are being carried out; (h) which is used for the working of minerals by surface workings (including quarrying); (i) in which crops have been sown or are growing; (j) which has been specified as land in respect of which access rights are not exercisable. The owner of land in respect of which access rights are exercisable shall not, for the purpose or for the main purpose of preventing or deterring any person entitled to exercise these rights from doing so: (a) Put up any sign or notice; (b) put up any fence or wall, or plant, grow, or permit to grow any hedge, tree, or other vegetation; (c) position or leave at large any animal; (d) carry out any agricultural or other operation on the land; or (e) take, or fail to take, any other action. The act also provides for the creation of two systems that enable the execution of rights, or at least make the statute regulation more practical: A system of core paths together with a detailed overview map, and the Scottish Outdoor Access Code. Both systems are sources of public information, and the latter additionally defines responsible access [46] . According to the leaflets printed by the local government, a core path can be a right of way, a farm track, an old drove road, a route published in a guidebook, or any location with a route on the ground or water, as well as any location without such routes, including elements of an old network of paths regulated by common law [47] that are referred to as the right of way. The core paths should be signposted at key access points, all boundary crossings-gates, stiles and gaps through fences, hedges and walls-should be accessible to all legitimate users, and the path surfaces can be anything from grassy country paths to tarmac-surfaced paths [47] .
In Wales, the right to access applies to lands designated as open access, public footpaths, and other public rights of way (bridleways, byways) classified as long distance routes, woodlands, and national nature reserves [48] .
Geoportals as Information Systems
Land administration systems (LASs) are implemented to support land management. These systems facilitate the implementation of land policies and land management strategies to promote sustainable development and management, and they are a source of spatial data on land rights, restrictions and responsibilities [49] . Land administration systems should be planned in a manner that meets various social needs, secures property rights, and promotes the implementation of sustainable land policies. The term "fit-for-purpose" is closely linked with the development of sustainable LASs [50] . National LASs differ in the scope of the presented data, and they are also developed in a different manner.
Pursuant The INSPIRE Directive does not impose strict technical guidelines relating to the implementation of the LASs in different countries, but merely proposes the most effective models for achieving the interoperability of spatial data and services. European countries are not under obligation to keep their databases in an identical manner. The countries implementing the provisions of the INSPIRE Directive develop LASs, including geoportals where geographic data can be visualized in maps. The manner in which spatial data are presented in national geoportals is selected individually by every country. However, all geoportals have to feature the information specified in Table 2 . These types of spatial data ( Figure 2 ) can be presented in thematic layers or separate maps in national geoportals. The INSPIRE Geoportal website [52] lists European geoportals and the types of metadata presented by each geoportal. The website contains links to national geoportals. The laws regulating water resources in the US were discussed in this article, and the American geoportal was also analyzed. These types of spatial data (Figure 2 ) can be presented in thematic layers or separate maps in national geoportals. The INSPIRE Geoportal website [52] lists European geoportals and the types of metadata presented by each geoportal. The website contains links to national geoportals. The laws regulating water resources in the US were discussed in this article, and the American geoportal was also analyzed.
The following national geoportals were analyzed: In the analyzed geoportals, the information about water resources is visualized with the use of different approaches, such as thematic layers and separate thematic maps. Only technical data is National geoportals must contain the following data: The following national geoportals were analyzed: In the analyzed geoportals, the information about water resources is visualized with the use of different approaches, such as thematic layers and separate thematic maps. Only technical data is presented, and legal information is not available. The information about the ownership status of waters and legal restrictions applicable to property adjacent to a body of water is not provided. The analyzed geoportals contain flood hazard maps, which enable users to determine whether their property is at risk of flooding. Selected geoportals, including the Dutch and German geoportals, contain information about public waterways and navigable water routes.
The Swiss geoportal deserves special attention in the group of the analyzed European websites. It contains information about the surface area, quality, biological parameters, catchment areas, drainage basins, and conservation status of rivers and lakes. The scope of spatial data relating to water resources in the Swiss geoportal complies with the requirements of the INSPIRE Directive. The geoportal features a highly intuitive user interface. Spatial data can also be displayed in 3D format.
The Polish geoportal displays the spatial data aggregated by the National Water Management Authority. These data were previously available in a dedicated information system that was kept and made available to users on the website of the National Water Management Authority. The system was incorporated into the Polish national geoportal upon the implementation of the INSPIRE Directive. At present, the national geoportal is the only source of spatial data required by the INSPIRE Directive [53] .
The US geoportal contains information about water resources, but the relevant data are displayed differently than in the European geoportals. The website does not feature thematic layers or maps that have been incorporated into the national geoportal, but it constitutes a dedicated site of the US Geological Survey. The displayed information includes the number, name, type, location, and surface area of water bodies, as well as the responsible agencies. Users can filter data to obtain information about water levels in different time periods.
In Europe, the required types of spatial data relating to water resources are specified by the INSPIRE Directive. The relevant information can be displayed in a different manner in national geoportals. Some countries display additional data that are not compulsory within the context of the INSPIRE Directive. However, none of the analyzed geoportals provide information about water rights, including the legal status of water bodies, or the legal restrictions and riparian rights awarded to land owners whose property is located in the immediate vicinity of water bodies.
The EU Member States are not legally obliged to provide information about property rights and restrictions in national geoportals. Property rights can also be encumbered by legal liabilities that are not related to water resources. Some encumbrances, such as easements, are revealed in land registers and cadasters.
The implementation of the 3D cadaster can resolve the above problem. The concept of the 3D cadaster has been widely discussed in the literature [54] [55] [56] [57] [58] [59] [60] [61] [62] [63] . Its implementation will bring about important changes by introducing the concept of property rights in 3D space. The 3D cadaster will represent complete and comprehensive spatial information not only about land rights, but also about the restrictions and responsibilities imposed on property owners. The National Conservation Easement Database [64] is the first national database of conservation easement information which compiles records from various sources and public agencies in the United States. However, property owners are not identified in the database, and only information that is available from the cadaster and private owners, such as easement boundaries, purpose and holder profiles, is disclosed. Users can filter data resources based on property rights, owner profile, type of access, and conservation goal.
The above solution indicates that the development of a database containing information about property rights as well as restrictions and responsibilities over land is not an impossible undertaking. For this goal to be achieved, spatial data have to be combined with property information and displayed in the cadaster. The 3D cadaster will be a useful tool, providing information about legal restrictions on the use of land.
Discussion
Water bodies have different legal status in various countries (Table 3 ). In the USA, the respective legal regulations also differ among the states. Land covered by surface waters has different ownership status. Some countries guarantee unlimited access to public waters, which are also open to public use. However, the information about the legal status of water bodies is not available in national geoportals. Most geoportals contain technical data about water bodies, but do not disclose their owners. As a result, members of the public cannot ascertain whether a given body of water constitutes State or private property. Information about the legal status of property covered by or adjacent to water bodies as well as the resulting restrictions on property rights is essential not only for public administration, but also for individuals. The incorporation of data describing the legal status of property, at least indicating whether it is public or private, can facilitate land management, transfer of property rights and other operations involving real estate. Many land owners are prevented from freely managing property that is located in the direct vicinity of water. In some cases, properties that are subject to legal restrictions cannot be developed or fenced off. Some riparian owners are legally obliged to obtain the relevant permits from the responsible authorities. Land owners require comprehensive information about the legal status of their property to effectively secure their property rights. Databases containing information about flood hazards are one of the tools that support effective protection of property.
National geoportals do not display information about the legal status of water bodies. The planned 3D cadaster will combine spatial data with information about property rights and restrictions that have been entered into land registers and other integrated systems, including the cadaster. The 3D cadaster is currently being developed by the International Federation of Surveyors (FIG) . Modern cadastral systems should serve a variety of purposes other than land taxation and the management of land ownership records [65, 66] .
The information about the legal status of water bodies, public water access, and the right to water resources are presented differently in the analyzed countries and states. Those variations can be attributed to historical factors and the evolution of different legal systems. At present, legal acts and court verdicts are the only sources of information about potential land use restrictions for property owners. The rights and restrictions applicable to water bodies and the adjacent property are not disclosed in the existing databases or systems. The relevant data can be obtained from the LASs. In the implemented LASs, the information about land ownership (even if the land owners' identity is not disclosed) should be disseminated to the public. As a result, land owners will have access to comprehensive information about their property. The relevant data will also benefit other users who require information about public water bodies and the existing access routes.
The LASs should be a source of information about property rights and restrictions not only for land owners and tenants, but also for other interested parties. Therefore, the existing LASs should be modified or expanded to display information about property rights and the restrictions and responsibilities over land.
The proposed solution will be initially verified on public surface waters. These waters are owned by the State; therefore, the relevant rights can be analyzed without infringing on the interests of private owners. The solution can be applied to all types of water bodies, but the particulars of owners and entities holding other rights to public waters will have to be kept anonymous.
